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PROBLEM TO BE SOLVED: To reduce the area of a 
circuit board and facilitate the manufacture of the circuit 
board by a method wherein the control signal input 
terminals of respective semiconductor switch chips are 
connected to signal wiring patterns formed on the circuit 
board to supply switching control signals to the 
respective semiconductor switch chips. 
SOLUTION: In a vehicle power supply distributor 20, the 
power supply output terminals 26 of respective 
semiconductor switches are directly connected to power 
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without using a circuit board 23. Further, the power 
supply input terminals of the semiconductor switches are 
electrically connected to a power supply bus-bar 27 27 
which is drawn out of the electrical junction box and directly connected to a metal plate 28 to 
which a power supply voltage is applied. With this constitution, it is not necessary to form 
power supply patterns for supplying the power to the respective semiconductor switches and 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In power distribution equipment for vehicles made as [ distribute / a power supply which has 
two or more solid state switches, and was given to a power supply input edge of each solid state switch 
concerned / to two or more loads connected to a power-outlet edge of each solid state switch concerned 
according to turning on and off of each solid state switch concerned / alternatively ] Direct continuation 
of the power supply input edge of two or more solid state switch chips in which said solid state switch is 
formed, respectively is carried out to a bus bar for current supply of an electric junction box carried by 
vehicles. By carrying out direct continuation of the power-outlet terminal of two or more of said solid 
state switch chips to a bus bar for power outlets in said electric junction box, and connecting a control 
signal input edge of each of said solid state switch chip, and a signal wiring pattern formed on the circuit 
board Power distribution equipment for vehicles characterized by giving a switching control signal to 
said each solid state switch chip. 

[Claim 2] Power distribution equipment for vehicles according to claim 1 characterized by in addition to 
said two or more solid state switch chips carrying a solid state switch control chip which gives a 
switching control signal which carries out off control of said each solid state switch to a control signal 
input edge of each of said solid state switch in said metal plate when an overcurrent flows to said each 
solid state switch or said each solid state switch is overheated to it. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is applied when supplying the 
power supply of a power supply section alternatively by carrying out on-off control of the solid state 
switch prepared corresponding to two or more loads carried in vehicles about the power distribution 
equipment for vehicles, and it is suitable. 
[0002] 

[Description of the Prior Art] Conventionally, as shown in drawing 7 , the current supply to each load of 
vehicles forms an electromagnetic relay 3 between the power supply sections 1, such as a battery, and a 
load 2, and is performed by carrying out on-off control of the electromagnetic relay 3 concerned 
according to actuation of a control unit 4. This electromagnetic relay 3 and the fuse 5 for protecting a 
load 2 from the overcurrent at the time of short are contained in the case called an electric junction box. 
By vehicles, the electromagnetic relay 3 of a large number according to the number of loads 2 is formed 
in the electric junction box in practice. 

[0003] By the way, in order to realize a miniaturization, high-speed switching control, etc. of an electric 
junction box in recent years, it replaces with an electromagnetic relay 3, and as shown in drawing 8 , a 
solid state switch (power metal-oxide semiconductor field effect transistor) 6 comes to use. 
[0004] On-off control of the solid state switch 6 is carried out by the control section 7 called ECU 
(electro control unit). In practice, in addition to the actuation signal from the control unit 4 
corresponding to a solid state switch 6, the actuation signal from other control units, the control signal 
from ECU of Maine, etc. are inputted as a Time-Division-Multiplexing signal, and a control section 7 
supervises these signals to a control section 7 synthetically, and carries out on-off control of the solid 
state switch 6 to it appropriately. 

[0005] As shown in drawing 9 , a power supply is introduced into two or more solid state switches 
prepared in practice here corresponding to two or more loads through the circuit patterns PI , P2, and P3 
formed in the circuit board 15, and a power supply is drawn, and a switching control signal is inputted 
into them. 

[0006] In the circuit board 1 5, namely, each solid state switch packages 1 1 A and 1 IB, .... Power supply 
input terminal (drain) 12A of each solid state switch stored inside, Current supply Rhine PI, control 
signal input terminal (gate) 13A of each solid state switch which are connected to 12B and The 
signal wiring pattern P2 connected to 13B and .... and the power-outlet terminals (source) 14A and 14B 
of each solid state switch, and power supply derivation Rhine P3 connected to are formed. Moreover, 
in the case of drawing 9 , each solid state switch packages 1 1 A and 1 IB and .... are attached in the heat 
sink 10, and, thereby, can prevent overheating of a solid state switch now. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when many solid state switches were prepared so 
that clearly also from drawing 9 , in connection with this, many circuit patterns PI, P2, and P3 had to be 
formed on the circuit board 15, and substrate area of the circuit board 15 had to be enlarged at this rate. 
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Since a high current flowed especially in current supply Rhine PI or power supply derivation Rhine P3 
and a to some extent broad pattern was required, there was a limit in contraction-ization of substrate 
area. 

[0008] For this reason, conventionally, by making the circuit board 15 into a laminated structure, each 
circuit patterns PI, P2, and P3 are assigned to each class, and, generally it forms in it. However, when it 
does in this way, there is a defect which manufacture of the circuit board 15 naturally complicates. 
[0009] This invention was made in consideration of the above point, by simplifying the circuit pattern 
on the circuit board, tends to make circuit board area small, or tends to propose the power distribution 
equipment for vehicles which can easy-ize manufacture of the circuit board. 
[0010] 

[Means for Solving the Problem] Power distribution equipment for vehicles according to claim 1 
accomplished by this invention in order to solve this technical problem In power distribution equipment 
for vehicles made as [ distribute / a power supply which has two or more solid state switches, and was 
given to a power supply input edge of each solid state switch concerned / to two or more loads 
connected to a power-outlet edge of each solid state switch concerned according to turning on and off of 
each solid state switch concerned / alternatively ] Direct continuation of the power supply input edge of 
two or more solid state switch chips in which a solid state switch is formed, respectively is carried out to 
a bus bar for current supply of an electric junction box carried by vehicles. Direct continuation of the 
power-outlet terminal of two or more solid state switch chips is carried out to a bus bar for power outlets 
in an electric junction box. A switching control signal was given to each solid state switch chip by 
connecting a control signal input edge of each solid state switch chip, and a signal wiring pattern formed 
on the circuit board. 

[001 1] It is not necessary to form a power supply derivation pattern for deriving a power supply from a 
current supply pattern and each solid state switch for supplying a power supply to the circuit board at 
each solid state switch, and in the above configuration, while being able to make circuit area of the 
circuit board small by what is necessary being coming to form only a signal wiring pattern, flexibility of 
a signal wiring pattern can be raised. Moreover, if it is the same circuit area, many passive circuit 
elements can be mounted by the circuit board top concerned by the ability increasing a signal wiring 
pattern which can be formed on the circuit board. 

[0012] Moreover, when an overcurrent flows to each solid state switch or each solid state switch is 
overheated in addition to two or more solid state switch chips to a metal plate of claim 1, it is made for 
power distribution equipment for vehicles according to claim 2 accomplished by this invention to carry a 
solid state switch control chip which gives a switching control signal which carries out off control of 
each solid state switch in a control signal input edge of each solid state switch. 

[0013] In the above configuration, since it was made to carry a solid state switch control chip on a metal 
plate of claim 1, it can be managed even if it does not form a circuit pattern which connects electrically a 
solid state switch chip and a solid state switch control chip on the circuit board, and circuit area of the 
circuit board can be made small much more. 
[0014] 

[Embodiment of the Invention] Hereafter, the example of the gestalt of operation of this invention is 
explained with reference to a drawing. In drawing 1 , 20 shows the power distribution equipment for 
vehicles of the gestalt of operation as a whole, and the circuit board 23 in which the passive circuit 
elements of the microcomputer (microcomputer) 22 grade which forms the semiconductor relay section 
21 by which two or more solid state switches are packed, and the switching control signal for turning 
each solid state switch on and off were mounted, and the electric junction box (not shown) with which 
the circuit board 23 concerned was formed caudad are contained in the case 24. 
[001 5] In the power distribution equipment 20 for vehicles, the control signal input terminal 25 of each 
solid state switch is connected to the terminal with which a microcomputer 22 corresponds through the 
signal wiring pattern formed in the circuit board 23 here. 

[0016] On the other hand, in the power distribution equipment 20 for vehicles, direct continuation is 
carried out to the bus bar for power outlets in an electric junction box, without the power-outlet terminal 
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26 of each solid state switch minding the circuit board 23. In addition, the bus bar for power outlets 
means the bus bar connected to the electric wire corresponding to a load here. 

[0017] Direct continuation is carried out to the metal plate 28 with which it connects with the bus bar 27 
for current supply with which the power supply input edge of a solid state switch was drawn from the 
electric junction box electrically, and supply voltage is furthermore impressed in the power distribution 
equipment 20 for vehicles. In addition, the bus bar for current supply means the bus bar connected to 
power supply sections, such as a battery, here. 

[0018] While being able to make circuit area of the circuit board 23 small in the power distribution 
equipment 20 for vehicles by what is necessary being not forming the power supply derivation pattern 
for deriving a power supply from the current supply pattern and each solid state switch for supplying a 
power supply to the circuit board 23 at each solid state switch, and coming to form only a signal wiring 
pattern by this, the flexibility of a signal wiring pattern can be raised. Moreover, if it is the same circuit 
area, many passive circuit elements can be mounted by the circuit board 23 top concerned by the ability 
increasing the signal wiring pattern which can be formed on the circuit board 23. 
[0019] In the case of the operation gestalt, the case 24 with which this power distribution equipment 20 
for vehicles was contained is installed in the cowl side established in the method of the leg bottom of a 
driver's seat, as shown in drawing 2 . 

[0020] The details configuration of the semiconductor relay section 21 is shown in drawing 3 and 
drawing 4 here. While two or more solid state switch chips 30A, 30B, 30C, and 30D with which Power 
MOS FET was formed are respectively mounted directly as a solid state switch on the metal plate 28, as 
for the semiconductor relay section 21 , direct continuation of the power supply input edge (drain 
terminal) of two or more solid state switch chips 3OA-30D concerned is carried out to the metal plate 28. 
And the power-outlet edges (source terminal) 3 1 A, 3 1 B, 3 1 C, and 3 1 D of each solid state switch chips 
30A-30D drawn from the package 29 are connected to the bus bar for power outlets in an electric 
junction box directly electrically, as mentioned above. 

[0021] Moreover, on the metal plate 28, when an overcurrent flows to the solid state switch (power 
MOS FET) of each solid state switch chips 30A-30D or each solid state switch chips 30A-30D are 
overheated, the insulating substrate is carried in the solid state switch control chip 32 which outputs the 
control signal for carrying out off control of the solid state switch to the control signal input edge (gate 
terminal) of each solid state switch. In the solid state switch control chip 32, the logic-control circuit 
corresponding to each solid state switch is formed. Therefore, the solid state switch chips 30A-30D and 
the solid state switch control chip 32 form the intelligent power switch (IPS) of plurality (in the case of 
drawing 3 four pieces). 

[0022] While each logic-control circuit in the solid state switch control chip 32 is connected to the 
switching signal input terminals 33A, 33B, 33C, and 33D and the DAIAGU signal output terminals 
34A, 34B, 34C, and 34D, respectively, these terminals 33A-33D, and 34A-34D are drawn from the 
package 29. And each [ these ] terminals 33A-33D, and 34A-34D are electrically connected to the 
microcomputer 22 through the signal wiring pattern formed in the circuit board 23. 
<TXF FR=0001 HE=240 WI=080 LX=0200 LY=0300> [0023] The rough circuitry of the power 
distribution equipment 20 for vehicles is shown in drawing 5 here. That is, it is introduced into the 
semiconductor relay 21 through the bus bar for current supply by which the power supply from the 
power supply sections 40, such as a battery, was ****(ed) in the electric junction box 40. Moreover, the 
output power supply of the semiconductor relay 21 is supplied to each loads 42A-42D through the bus 
bar for power outlets and harness which were ****(ed) in the electric junction box 41. 
[0024] Moreover, the actuation signal according to actuation of the actuation switches 43A-43D 
corresponding to each of each loads 42 A-42D is inputted into a microcomputer 22 through the signal 
wiring pattern formed in the circuit board 23, and a microcomputer 22 forms a switching-control signal 
based on an actuation signal, the control signal from the microcomputer of Maine, etc. concerned, and 
sends this out to the semiconductor relay 21 through the signal wiring pattern formed in the circuit board 
23. Moreover, a DAIAGU signal is sent out to a microcomputer 22 from the semiconductor relay 21. 
[0025] The circuitry in the semiconductor relay 21 is shown in drawing 6 here, since the intelligent 
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power switch is used as a solid state switch circuit in the case of this operation gestalt - power MOS 
FET44A of a solid state switch, and in addition, in order to prevent failure according each power 
MOS FET44A and to an overcurrent or overheating (the case of this operation gestalt - an 
overcurrent), respectively corresponding to each power MOS FET44A, the logic-control circuits 45 A, 
45B, 45C, and 45D are formed. In addition, in order to simplify explanation here, only one control of 
power MOS FET44A is explained. 

[0026] The current detection voltage according to the magnitude of the current which flows out of power 
MOS FET44A obtained by the current detecting element 46 which was prepared in power-outlet Rhine 
of power MOS FET44A, and which consists of a magnetic-substance core and a magnetosensitive 
element, for example is inputted into logic-control circuit 45A. Logic-control circuit 45A is made as 
[ output / to the gate of power MOS FET44A / an off control signal ], even when the switching control 
signal of the logical value which shows that ON actuation of the power MOS FET44A is carried out 
from a microcomputer 22 even if when current detection voltage is larger than reference voltage is 
inputted as compared with the reference voltage corresponding to the rated current of power MOS 
FET44A for this current detection voltage. 

[0027] Moreover, since it is necessary to give voltage higher than supply voltage in order to carry out 
ON actuation of the power MOS FET44A to the gate, the charge pump circuit 47 is formed, and the 
voltage which carried out the pressure up by the charge pump circuit 47 concerned is given to the gate of 
power MOS FET44A through transistor 48A. 

[0028] Direct continuation is carried out to the metal plate 28 with which the power supply input edge of 
two or more solid state switch chips 30A-30D in which the solid state switch is formed, respectively was 
impressed to supply voltage according to the above configuration in this way. Direct continuation of the 
power-outlet terminal 26 of two or more solid state switch chips 30A-30D is carried out to the bus bar 
for power outlets in an electric junction box. By having given the switching control signal to each solid 
state switch chips 30A-30D by connecting the control signal input edge 25 of each solid state switch 
chips 30A-30D, and the signal wiring pattern formed on the circuit board 23 The circuit pattern on the 
circuit board 23 can be simplified, as a result, substrate area of the circuit board 23 can be made small, 
or manufacture of the circuit board 23 can be easy-ized now. 
[0029] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1, it is not 
necessary to form the power supply derivation pattern for deriving a power supply from the current 
supply pattern and each solid state switch for supplying a power supply at each solid state switch in the 
circuit board, and the power distribution equipment for vehicles which can make circuit area of the 
circuit board small can be realized by what is necessary being coming to form only a signal wiring 
pattern. 

[0030] Moreover, according to invention according to claim 2, the power distribution equipment for 
vehicles which can make circuit area of the circuit board small much more is realizable by the ability 
being managed even if it does not form the circuit pattern which connects electrically a solid state switch 
chip and a solid state switch control chip on the circuit board. 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 8] 
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ffi2 3CC»(lSftfe«WBM*-^*/rl,'C-?-f a> 
2 2©»lW4B*IC*IB«VCl-4. 

[0 0 16] CtlC£i*U"C*H««8»Kftfi2 OK* 
Cj -C«S\ &^3Sf*;W ? ?eSBtl]MI?-2 6 $BSKtt 

82 z*jt*TKttMWiQ&wn><z'<~K 

1t»#l^*«6l/3te««K:J(!llsn4^^'<-*ti»9. 

[ o o 1 7 ] ? 6ccmMffi«ss»ssg2 o cou»r 
it. 4u»#^^^*©gfiXA^*^^^«{a 
gnrc^ffi«teffi , ^- , <- 2 7 tcm&Hicttflts nr^ 



3) MT1 0- 1 2696 3 

4 

[ 0 0 18] cntcj: ♦}*BM3@K£fiSKg2 OKfel* 
r«. "BBBB2 3 K«*B*A* 

*3sarc 4 fcaf!>©@««ai / < * - > t wwre at*, 

S5Eft'<* - *U*<fc < «t4 C tic J: 

0. ^6S1S2 3(Dl5lffieS^^$<T4Ci^C^4 

io 4. SfeBUBBBRrftftt*. BBBB2 31KBA 
4<f^E«; < £ - > £ C £ ^t 1 * 4 C £ tC J: 
0. aSffl»ttfi2 3±fc l fcO*<CB»«ft«:*ttt? 

ft4£4ic*r4. 

[0019] *i»gJ*Q»S, C©»B«*«£H».B 

2 0*»Ml8ft*:B#2 4«, @2K*'TJ: J >K. £5 
*©ETB*K B» &*lfc * f> m 4 K CCWM tlT I - 
4. 

[ 0 0 2 0 ] C C TH 3 &UB 4 tc. U b -«2 

F E T«W.«* tifc«»©*«i*^ 4 0 
A. 30 B, 3 0C, 3 0D^»»*«Snt:i^t» 
ic. ^ ^ vff?^30A-3 0 DCE> 

m&Kh& 1*1*4 > mURfi 2 8 

&X 4 ^3 0 A - 3 0 DOBBUA1B C V- A 

i»f ) 3 1 A. 3 1 B, 3 1C, 3 1 Dlt±tt(/ft:J: ^ 

30 [ 0 0 2 1 ] $ fc&P£2 8±CC(t. S^i*^ ^ ? * 
* •> 73 0 A ^ 3 0 D<E>4UKM. ^ » ? < '<9-M0 S 
FED Kifis?jfc#&ttfc 9 S4^i*A ^ 9 * * ? zf 

3 0 A- 3 0 D$mftOictBi*tc&¥®#z4 v fO>Pi 
■||^A*B < ^ B^ > v rtf'ypl 
mr&tctooMffl£ ^Gto/ff &*mtkz 4 7 

?3r3 2*w»««*i*ttsnrc*4. 4 ■? * 
sm???3 2l^tclt, 9^-ccMt.UfcB 
aBilsflBB*i»*$nri»4. «t-? % c. *^(*^^^* 

> * ^3 0 A - 3 0 D 4 •> **W* ^ ^3 2 

40 <i!3cc;-te^, 4B> o>4 >^W*>h^9- 

^* ( i PS) 
[ 0 0 2 2] ^ y ^32 rtcc-S^S 

SWWBB^^tien^ ^ * f > Vit ^ W3BT3 3 A . 
3 3B, 3 3C. 3 3-DR9^ryB«tHAM?3 4 
A. 34 B, 34C, 3 4DlC&mtlXl>Z>t*lC s 
Ctih<Of&^Z 3 A -3 3 DSD'3 4 A- 3 4 D#'<? 

{r- ^2 93fc6$Sil53*ra»&o ■C-L'ccnfe*«*3 

3 A ^3 3 Dfttf3 4 A ^ 3 4 DiKBBBB2 3 
Zfttcm^&W*5~>t:f\L>X^4?s2 2lC&%tf) 

50 KcttBsnri'4. 
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[ o o 2 3 ] c c t*h'« wraaanH 2 o o>mm 

£f|l;<AM~efti,T**fty i*-2 1 K*A£ft6. 

«J4 2A-4 2D«C«tt**i*. 
[ 0 0 2 4] * fc&1rit4 2 A - 4 2 DtfH-ft<efttC# 
tSl/fc&fpW * *4 3 a-4 3 DC*itffcc£i;:rdME 
M««BiK2 3 K«rt*ftfc(MEiaM*->*rt 10 
l/C7^2>22icAW^ ^^3>2 2ii^i*&.(¥ 

**#>y*»lfl»*e*U Cft*B»S«23ic« 
.«**ifc«*B«- , <^->«:/ru u-2 1 cc 
Mf^ 0 £fc4 i £# l Ji'-2 a > 2 2 fcl* 

[ 0 0 2 5 ] CCC**I» 'J 2 1 pi(&B»«fi£*:. 
B6&n?« eC*fc©S©t8£tc£. 

TV£fctf>, *2S#A4 **&TflX>«7-M0S FE 20 
T4 4 A, tCftjLX. &M9-M0S PET 4 4 

A. JfriiWa^iijWKCOSWBSomd. iMBt 

k: J: <fcWc, »,*<7-M0S FE 

T4 4ACC*h*nj»JSl/'x»a»»IHB4 5 A, 4 5 

B. 4 5C, 4 5D3M»*6tiri**. Ms c ecu* 
«*BIISffc , «'*fc», FET44. 

A©KHaw>^^t*rawt4. 

[0026] K&MBBB4 5ACC(*. M«?-MOS. 
F E T 4 4 A©*WH1*^ -f >CCJ»* 6ftfc«*tfifcti 

ftfc-*9-M0S FET4 4A^&tfeffi<*ft4S*C' 
SKll6Wc«MftIB«Eaa*AA* ft*« SftiSiffiPB 
H4 5Al*C©«**iBSE*.><9-MOS FET4 
4 A©«tt«fc«:»JC60fc«a*E4Ltt«(./, Sjfrtfcffi 
BEsMEBBE <J: 0 €>7t€r c >i££cctf ft: i*"?^ 3>2 
24»6'<9-MOS FET44 A*5f->Slf^$^iC 
±**?s&3if3«;vu ? '?> ytttB50(AJ7StvCl' 
*»£-Cfc'<7-MOS F ET4 4 kG>*f— \ IC*? 

[0027] *fc'<9-M0S FET44A&*>S!il 40 
fp* *&«HNC«WHi«E«t0 fcifcuBEE**'- 
* * & /c» * - > 4 7 a«W £ft 
rteO, Stt*+-i>*>:/Htt4 7KJ:^rBEl/fc 
SE£h 9>t>**.4 8A*/ri'*C^7-MOS FE 
T4 4A<£^- hK^^^tCfr VCt'&o 

[ o o 2 8 ] *< orfcLL<c#$cc<fcft* *ft-en* 

y zTZ 0 A - 3 0 D0BB AAMtBBBEflWftlSA 
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fc£«fi2 8K«»*tt*b. **a>¥Wtt*-f 

7 3 0 A - 3 0 D0Btttbttl?2 6 ««9Uft|klM«) 

* 73 0 A - 3 0 D«WW»«#A*« 2 5 £BBtM52 

3 1 $ ftidt^&n*' **->t zctic 

ct 0 £^£<*A 4 v*-*--?73 0 A*-3 0 DK* ^ r ^ 

ASBS1S2 3 flC«Sffltt**$ < t/fc9 , BBSS 2 
3 elt&uMMtr zct **C * « J: 5 «C ft 
[ 0 0 2 9] 

J: ft* BH*tBKl»**1»A-{9^«:«B[*r«lfl** 

*E«><* ->©*«r««rftKJ: < ft&C £fc J: 0 ; 
BB5»&BBH»fc.'hS < r * C L tfV* £*BJ1^ 

&&b&b**«'C0«. 

[ 0 0 3 0 ] $ fc*2ftai2 KiEJwOSWK J: ft* 

* * * * 7&.e*s 

Mitre * K J: 0 , -a^BHSfiOB£EBIR% < 

[B 2 1 4Hffi««£E«B#SBS ft^CiS^^f ^ 

[B4 ] ^£1* 'J u-^HWI8rtt W«fl«l«^ 

[06 ] ^*f* L» i^<«B««<WftW«:«r ^J4«*B 
[@7] se3fe©»M<0«i!i*<6^Wtt:^**«B'C 

[S9] 9*lcmtSMB»WSM> 
»W«:*r6H«B-c**. 
[ffWHIR] 

2 3 @B^£ 

2 & M tOTAttt?- 

2 6 mmiUfit&T 

2 8 ^es 

3 0 A - 3 0 D * «ft A^^>* 5 7 
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